Abstract. Let /00=2"=1<V, and set G(z)=f(z-'')-1"'= 2n=oô»p-irl~"1'-This paper finds an explicit formula for £•""_, in terms of the a". Such a formula (apparently previously unknown) may be very useful in the theory of univalent functions.
1. Introduction. The importance of the area theorem in the theory of univalent functions is well known [1] . One form of this theorem [8, p. 209 ] runs as follows. I"|g"|2^l. Although the inequality (3) is useful in obtaining properties of the function/(r) and domains for the coefficients an, this usefulness is somewhat limited because the gn are complicated functions of the an, and the computation of these functions is time consuming for large n (here large means w>4). As far as the author is aware no general formula for gn has been given up to this time. The purpose of this paper is to present such a formula.
Although our methods are different from those used by Hummel [4] , it was his excellent treatment of an analogous problem in determining the Grunsky coefficients that encouraged the author to search for the formula given below.
(1)
License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use It should be mentioned that the inequality (3) is quite often misnamed. A study of the papers involved [2] , [3] clearly shows that (3) was first proved by Gronwall, and consequently we refer to it as Gronwall's inequality. This priority of Gronwall has also been noticed by Jenkins [5, p. 2] .
2. The formula. It is often useful to consider (f(z2))xn rather than f(z). More generally we let p be an arbitrary positive integer, and we replace (2) by Before proceeding, it is convenient to introduce a compact notation for the products that are beginning to appear in (7) We have listed the first six cases of our general formula explicitly because the sixth case, equation (11), is the first one that involves a-,, and 7 is the smallest integer for which the general conjecture, \an\^n, is currently open.
The general formula is almost obvious from the six cases already cited. However to express it in a simple way it is convenient to set bn=an+1, for n-1,2, • • • , in order to bring to the surface a certain order in the formulas that might otherwise go unnoticed (see Hummel [4] ). It is a simple matter to check that the formula (14) gives (5), (6), (7), (8) , (10) and (11) when «=1,2, 3, 4, 5, and 6 respectively.
Proof. For simplicity we drop the superscript on g. We differentiate the identity (4) and then set \¡zp=t,. After a few minor steps we find that with ^_!=1. The power series for/,/', and G transform (15) into (16) (f«fl.C") (Ïgnv-li") = (S«»«") (SO -"jOg^lC").
For fixed integer «_1 we equate coefficients of £"+1 in (16) We are to determine the coefficient C of b{lb'£-• -bsnn in (23). This coefficient may arise from combining several terms from the sum and in fact such terms arise if and only if bn_kbTxlbr2i-• ■brnn=bl1b$2*-• -bnn. To be specific let a be an index for which sa^.l, and let r(=s( if i^a, and let ra=sx-1. For this fixed a, we have y'=2r=i rt-m~ 1-1° (23) we set n-k=a.. If A is the set of a for which J^O, then
Inserting the factor sx in the numerator and denominator of (25) = ----' > s^a + (« -a)p).
But if ¿"=0, the corresponding term in the sum is zero, hence (using (24)) 3. Remarks. Although the formula for £""_! was derived for p a positive integer, and it was assumed that/fz) is univalent in |z|<l, the formula is independent of both of these assumptions. The only requirement on/(z) is that/(z) have a simple zero at z=0 and/'(0)=l. The power series (4) for G(z) will converge for ¡zj>./?<, where R0=l¡r0 and r0 is the modulus of the smallest zero of/(z)/z. Further/? may be any integer positive or negative, as long as p^O. We can obtain numerical checks on the formula, and deduce various identities by selecting special values for p and special functions. For example if p= -1, then G(z)=f(z). This explains the presence of the factor p+l in every term except the term -ajp in (14) .
Suppose that/>=-2. Then
and (14) gives Sin) rl-r2-It would be convenient to have a formula that would give the number of elements in the set S(n). However, this is too much to expect because this number is p(n), the number of unrestricted partitions of«. The function p(n) has been the subject of intensive research since the days of Euler, and although much is known [6] , [7] , a simple formula for p(n) has not been found and it is doubtful if such a formula exists. Many of the properties of p(n) follow from the relation (32) -r-^-= 1+5 p(n)zn. 
